Determine role of estrogen on the cardiovascular function in diabetic female rats: renin angiotensin system and cytokines by Azizian, Hossein
  
 
  
  
  دا஺ه ﻋ࢖ﻮم ﭘﺰﺷਔﯽ ໊ඟﻣﺎن
  داﻧﺸﻜﺪه ﭘﺰﺷﻜﻲ
  ﻓﻴﺰﻳﻮﻟﻮژي اﻧﺴﺎﻧﻲ (D.hP) اي ﺗﺨﺼﺼﻲﻧﺎﻣﻪ ﻣﻘﻄﻊ دﻛﺘﺮ ﭘﺎﻳﺎن
  
  : ﻋﻨﻮان
ﻋﻤﻠﻜﺮد ﻗﻠﺒﻲ ﻋﺮوﻗﻲ در ﻣﻮش ﻫﺎي ﺑﺮ ﻧﻘﺶ ﮔﻴﺮﻧﺪه ﻫﺎي ﻫﻮرﻣﻮن اﺳﺘﺮوژن  ﺑﺮرﺳﻲ
  .ﺳﻴﺘﻮﻛﻴﻦ ﻫﺎﺻﺤﺮاﻳﻲ ﻣﺎده دﻳﺎﺑﺘﻲ: ﺳﻴﺴﺘﻢ رﻧﻴﻦ آﻧﮋﻳﻮﺗﺎﻧﺴﻴﻦ و 
 
  ﺣﺴﻴﻦ ﻋﺰﻳﺰﻳﺎن :ﺗﻮﺳﻂ
  ﺣﺪاد دﻛﺘﺮ ﻣﺤﻤﺪ ﺧﺎﻛﺴﺎريراﻫﻨﻤﺎ :  داﺳﺘﺎ
دﻛﺘﺮ ﺣﻤﻴﺪ ﻧﺠﻔﻲ  -دﻛﺘﺮ ﻏﻼﻣﺮﺿﺎ ﺳﭙﻬﺮي - اﺳﺘﺎد ﻣﺸﺎور: دﻛﺘﺮ ﻏﻼﻣﺮﺿﺎ اﺳﺪي ﻛﺮم
 ﭘﻮر
  6931-79ﺳﺎل ﺗﺤﺼﻴﻠﻲ 
 
  
 
 
  
 
 ﭼﻜﻴﺪه ﻓﺎرﺳﻲ:
ﺑﻴﻤﺎري ﻫﺎي  ﺧﻄﺮدر ﺣﻘﻴﻘﺖ ﻠﻲ در ﺑﻴﻤﺎري ﻫﺎي ﻗﻠﺒﻲ ﻋﺮوﻗﻲ اﺳﺖ. ﺑﻪ ﻋﻨﻮان ﻓﺎﻛﺘﻮر اﺻ 2دﻳﺎﺑﺖ ﻧﻮع  ﻣﻘﺪﻣﻪ و ﻫﺪف:
ﻛﻪ اﻓﺰاﻳﺶ  ﺗﻤﺎم اﻳﻦ ﻣﺸﺎﻫﺪات ﻣﻨﺠﺮ ﺑﻪ اﻳﻦ اﻳﺪه ﺷﺪه اﺳﺖ .ﻗﻠﺒﻲ ﻋﺮوﻗﻲ در ﻣﺮدان ﺑﺎﻻﺗﺮ از زﻧﺎن ﭘﻴﺶ از ﻳﺎﺋﺴﮕﻲ اﺳﺖ
ﺑﺮوز ﺑﻴﻤﺎري ﻫﺎي ﻗﻠﺒﻲ ﻋﺮوﻗﻲ ﺑﻌﺪ از ﻳﺎﺋﺴﮕﻲ ﻣﻲ ﺗﻮاﻧﺪ ﺑﺎ ﻛﺎﻫﺶ ﺳﻨﺘﺰ اﺳﺘﺮوژن ﻫﻤﺮاه ﺑﺎﺷﺪ. اﺳﺘﺮوژن ﺑﻪ ﻋﻨﻮان ﻳﻚ 
ﺑﻨﺎﺑﺮاﻳﻦ در ﻣﻄﺎﻟﻌﻪ ﺣﺎﺿﺮ ﻛﻪ در ﻣﻮش ﻫﺎي ﺻﺤﺮاﻳﻲ ﻓﺎﻗﺪ ﺗﺨﻤﺪان )ﺣﺎﻟﺘﻲ ﻣﺸﺎﺑﻪ ﺑﺎ ﻓﺎﻛﺘﻮر ﺿﺪاﻟﺘﻬﺎﺑﻲ ﺷﻨﺎﺧﺘﻪ ﺷﺪه اﺳﺖ. 
ﻧﻘﺶ ﮔﻴﺮﻧﺪه ﻫﺎي ﻫﻮرﻣﻮن اﺳﺘﺮوژن ﺑﺮ ﻋﻤﻠﻜﺮد ﻗﻠﺒﻲ ﻋﺮوﻗﻲ ﺑﺮرﺳﻲ م ﻣﻲ ﺷﻮد اﻧﺠﺎ 2ﻲ ﻧﻮع دﻳﺎﺑﺘﮕﻲ در ﺧﺎﻧﻢ ﻫﺎ( ﻳﺎﺋﺴ
  ﻣﻲ ﮔﺮدد. 
ﮔﺮوه  2ﺳﺮ، ﻣﻮش ﻣﺎده ﺻﺤﺮاﻳﻲ ﻧﮋاد وﻳﺴﺘﺎر اﺳﺘﻔﺎده ﺷﺪ. در  اﻳﻦ ﻣﻄﺎﻟﻌﻪ ﺣﻴﻮاﻧﺎت  ﺑﻪ  261در اﻳﻦ ﻣﻄﺎﻟﻌﻪ از  روش ﻫﺎ:
ان ﺗﻘﺴﻴﻢ ﺷﺪﻧﺪ. اﻳﻦ ﮔﺮوﻫﻬﺎ ﻣﺠﺪداً دﻳﺎﺑﺘﻲ و ﻛﻨﺘﺮل ﺗﻘﺴﻴﻢ  ﺷﺪﻧﺪ. ﺳﭙﺲ ﮔﺮوه دﻳﺎﺑﺘﻲ ﺧﻮد ﺑﻪ دو ﮔﺮوه ﺷﻢ و ﻓﺎﻗﺪ ﺗﺨﻤﺪ
ﺑﻪ زﻳﺮ ﮔﺮوه ﻫﺎﻳﻲ ﺗﻘﺴﻴﻢ ﺑﻨﺪي ﺷﺪﻧﺪ. در ﺷﺮوع ﻣﻄﺎﻟﻌﻪ ﺗﺨﻤﺪان ﺣﻴﻮاﻧﺎت ﺑﺮداﺷﺘﻪ ﺷﺪ و دو ﻫﻔﺘﻪ ﺑﻌﺪ از آن رژﻳﻢ ﻏﺬاﻳﻲ 
اﺳﺘﺮﭘﺘﻮزوﺗﻮﺳﻴﻦ  ﺑﻪ  53gk/gm  ﭘﺮﭼﺮب را ﺑﺮاي ﻫﺸﺖ ﻫﻔﺘﻪ درﻳﺎﻓﺖ ﻛﺮدﻧﺪ. در ﭘﺎﻳﺎن ﻫﻔﺘﻪ ﻫﺸﺘﻢ ﺑﻪ ﺣﻴﻮاﻧﺎت ﻳﻚ دوز
ﺗﺰرﻳﻖ ﺷﺪ. ﺳﭙﺲ ﺣﻴﻮاﻧﺎت ﺑﻪ ﻣﺪت دو ﻣﺎه در ﺷﺮاﻳﻂ دﻳﺎﺑﺖ ﻧﮕﻬﺪاري ﻣﻲ ﺷﻮﻧﺪ. در ﭘﺎﻳﺎن دو ﻣﺎه  ﺻﻮرت داﺧﻞ ﺻﻔﺎﻗﻲ
  ﺣﻴﻮاﻧﺎت ﺑﻪ ﻣﺪت ﭼﻬﺎر ﻫﻔﺘﻪ ﺗﻮﺳﻂ داروﻫﺎ درﻣﺎن ﺷﺪﻧﺪ. 
دﻳﺎﺑﺖ ﺑﺎﻋﺚ ﻛﺎﻫﺶ وزن ﺑﺪن و وزن رﺣﻢ و ﺑﺎﻋﺚ اﻓﺰاﻳﺶ ﻣﺼﺮف آب و ﻏﺬا، ﻗﻨﺪ ﺧﻮن ﻧﺎﺷﺘﺎ، ﻣﻘﺎوﻣﺖ ﺑﻪ  ﻳﺎﻓﺘﻪ ﻫﺎ:
ﺣﺬف ﺗﺨﻤﺪان ﻫﺎ  و ﺷﺪ ، ﺷﺎﺧﺺ ﻫﺎي ﻗﻠﺒﻲ ﻋﺮوﻗﻲ، ﺳﻴﺘﻮﻛﻴﻦ ﻫﺎي اﻟﺘﻬﺎﺑﻲ و ﻛﺎﻫﺶ 2ﻳﻮﺗﺎﻧﺴﻴﻦاﻧﺴﻮﻟﻴﻦ، ﻓﺸﺎر ﺧﻮن، آﻧﮋ
ﻣﻨﺠﺮ ﺑﻪ ﺑﻬﺒﻮد وزن ﺑﺪن، ﻗﻨﺪ ﺧﻮن  واﺛﺮات دﻳﺎﺑﺖ را ﺗﺸﺪﻳﺪ ﻛﺮد. اﺳﺘﺮوژن ﺑﺎ اﺛﺮات دﻳﺎﺑﺖ و ﺣﺬف ﺗﺨﻤﺪان ﻣﻘﺎﺑﻠﻪ ﻛﺮد 
. درﻣﺎن ﺗﺮﻛﻴﺒﻲ ﺑﺎ ﭘﺮوژﺳﺘﺮون ﻣﻨﺠﺮ ﻧﺎﺷﺘﺎ، ﻣﻘﺎوﻣﺖ ﺑﻪ اﻧﺴﻮﻟﻴﻦ، ﻓﺸﺎر ﺧﻮن، ﺷﺎﺧﺺ ﻫﺎي ﻗﻠﺒﻲ ﻋﺮوﻗﻲ و ﺳﻴﺘﻮﻛﻴﻦ ﻫﺎ ﺷﺪ
ﺑﻪ ﺣﺬف اﺛﺮات ﻣﻔﻴﺪ اﺳﺘﺮوژن ﺷﺪ. درﻣﺎن ﺑﺎ آﮔﻮﻧﻴﺴﺖ ﮔﻴﺮﻧﺪه ﻏﺸﺎﻳﻲ ﻣﻨﺠﺮ ﺑﻪ ﻛﺎﻫﺶ ﻓﺸﺎر ﺧﻮن، ﻗﻨﺪ ﺧﻮن ﻧﺎﺷﺘﺎ و 
ﻫﻢ ﭼﻨﻴﻦ آﮔﻮﻧﻴﺴﺖ ﮔﻴﺮﻧﺪه . ﻣﻘﺎوﻣﺖ ﺑﻪ اﻧﺴﻮﻟﻴﻦ ﺷﺪ. ﺷﺎﺧﺺ ﻫﺎي ﻗﻠﺒﻲ ﺗﻮﺳﻂ آﮔﻮﻧﻴﺴﺖ ﮔﻴﺮﻧﺪه ﻏﺸﺎﻳﻲ ﺑﻬﺒﻮد ﭘﻴﺪا ﻛﺮد
ﻣﺼﺮف ﻫﻤﺰﻣﺎن آﻧﺘﺎﮔﻮﻧﻴﺴﺖ ﻫﺎي ﮔﻴﺮﻧﺪه ﻫﺎي ﻛﻼﺳﻴﻚ اﺳﺘﺮوژن، اﺛﺮات  ﺷﺪ. ٠١-LIﻏﺸﺎﻳﻲ ﻣﻨﺠﺮ ﺑﻪ اﻓﺰاﻳﺶ 
ﻣﺘﺎﺑﻮﻟﻴﻜﻲ اﺳﺘﺮوژن را ﺣﺬف ﻛﺮد. درﻣﺎن ﺑﺎ ﺗﺎﻣﻮﻛﺴﻴﻔﻦ ﺳﺒﺐ ﺑﻬﺒﻮد ﺷﺎﺧﺺ ﻫﺎي ﻗﻠﺒﻲ ﻋﺮوﻗﻲ و ﺗﻌﺎدل اﻟﺘﻬﺎﺑﻲ ﺷﺪ. در 
ﻲ ﺣﺬف ﺗﺨﻤﺪان ﺑﺮرﺳﻲ ﺗﻐﻴﻴﺮات ﺑﻴﺎن ﮔﻴﺮﻧﺪه ﻫﺎي اﺳﺘﺮوژن ﻣﺸﺨﺺ ﺷﺪ ﻛﻪ دﻳﺎﺑﺖ ﺑﺮ روي ﺑﻴﺎن آن ﻫﺎ اﺛﺮي ﻧﺪارد وﻟ
 ش
  
 
ﺑﻴﺎن ﻫﺮ ﺳﻪ ﮔﻴﺮﻧﺪه را در ﻗﻠﺐ ﻛﺎﻫﺶ ﻣﻲ دﻫﺪ. درﻣﺎن ﺑﺎ اﺳﺘﺮوژن ﺳﺒﺐ اﻓﺰاﻳﺶ ﺑﻴﺎن آن ﻫﺎ در ﻗﻠﺐ ﻣﻲ ﮔﺮدد و درﻣﺎن ﺑﺎ 
  اﻳﺶ ﺑﻴﺎن ﮔﻴﺮﻧﺪه ﻏﺸﺎﻳﻲ در ﻗﻠﺐ ﺷﺪ.آﮔﻮﻧﻴﺴﺖ ﮔﻴﺮﻧﺪه ﻏﺸﺎﻳﻲ ﺗﻨﻬﺎ ﺳﺒﺐ اﻓﺰ
ﻋﺮوﻗﻲ ﻣﻲ ﮔﺮدد و اﻳﺠﺎد ﻳﺎﺋﺴﮕﻲ از ﻃﺮﻳﻖ ﺗﻐﻴﻴﺮ در ﺳﻴﺘﻮﻛﻴﻦ ﻫﺎ ﺳﺒﺐ اﺧﺘﻼل ﻗﻠﺒﻲ  "دﻳﺎﺑﺖ اﺣﺘﻤﺎﻻ ﻧﺘﻴﺠﻪ ﮔﻴﺮي:
اﺛﺮات دﻳﺎﺑﺖ را ﺗﺸﺪﻳﺪ ﻣﻲ ﻛﻨﺪ. اﺳﺘﺮوژن از ﻃﺮﻳﻖ ﮔﻴﺮﻧﺪه ﻏﺸﺎﻳﻲ ﺧﻮد ﻣﻲ ﺗﻮاﻧﺪ اﻳﻦ اﺛﺮات را ﺣﺬف ﻛﻨﺪ. ﻫﻢ ﭼﻨﻴﻦ 
  ﺗﺎﻣﻮﻛﺴﻴﻔﻦ ﻧﻴﺰ ﻣﻲ ﺗﻮاﻧﺪ از ﻃﺮﻳﻖ ﺑﻬﺒﻮد ﺗﻌﺎدل اﻟﺘﻬﺎﺑﻲ ﻣﻨﺠﺮ ﺑﻪ ﺑﻬﺒﻮد اﺧﺘﻼﻻت دﻳﺎﺑﺖ و ﻗﻠﺐ ﻋﺮوق ﺷﻮد.
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Abstract	
Background and Objectives: Type ٢ diabetes is a major contributor to cardiovascular 
disease. In fact, the risk of cardiovascular disease in men is higher than that of pre-menopause 
women. All observations have led to this idea that increased post-menopausal cardiovascular 
diseases can be associated with the reduction in estrogen synthesis. Estrogen is known to be 
an anti-inflammatory factor. Therefore, in the present study, which was conducted on 
ovariectomized rats with type ٢ diabetes (a condition similar to menopause in women), these 
hypothese was tested: Does the female sex steroid with selective antagonists of its receptors, 
alone and in the combination, has any effect on cardiovascular parameters? 
Methods: In this study, ١٦٢ female wistar rat were used. In this study, the animals were 
divided into two groups of diabetic and control. Then, the diabetic group was divided into two 
sham control and ovariectomized groups. These groups were also subdivided into subgroups. 
At the beginning of the study, the ovaries of animals were removed and two weeks later they 
received a high-fat diet for eight weeks. At the end of the eighth week, one dose of 
Streptozotocin (٣٥ mg/kg) was injected to animals intraperitoneally. The animals were then 
kept in a condition of diabetes for two months. At the end of two months, the animals were 
treated with drugs for four weeks.  
Results: Diabetes reduced body and uterine weight and increased water and food intake, 
fasting blood glucose, insulin resistance, blood pressure, angiotensin II, cardiovascular 
indices, and inflammatory cytokines of TNF- α and IL-٦. In general, ovariectomy exacerbated 
the effects of diabetes. Treatment with estrogen counteracted the effects of diabetes and 
ovariectomy, resulting in improved body weight, fasting blood glucose, insulin resistance, 
blood pressure, cardiovascular indices and cytokines. Combination therapy with estrogen and 
progesterone neutralized the beneficial effects of estrogen. Treatment with the membrane 
estrogen receptor agonist reduced blood pressure, fasting blood glucose and insulin resistance. 
The cardiac parameters were also improved by the membrane estrogen receptor agonist. The 
membrane estrogen receptor agonist also increased the level of IL-١٠. The simultaneous use of 
classic estrogen receptor antagonists eliminated the metabolic effects of estrogen. Tamoxifen 
treatment improved cardiovascular indices and inflammatory balance. Examining the changes 
in the expression of estrogen receptor found that diabetes does not affect their expression, but 
ovariectomy reduces the expression of all three receptors in the heart. 
  
 
Treatment with estrogen increased their expression in the heart and treatment with the 
membrane receptor agonist only increased the expression of membrane receptor in the heart. 
Conclusion: In general, diabetes is likely to cause a cardiovascular disorder by making 
changes in the cytokines, and menopause can aggravate these effects of diabetes. Estrogen can 
remove these effects through its membrane receptor. Tamoxifen can also improve diabetes 
and cardiovascular dysfunction by improving inflammatory balance. 
Keywords: Diabetes, Estrogen, Menopause, Cardiovascular, Tamoxifen, Cytokin
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